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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS: 
EMERGENCE OF WEED SEEDLINGS FROM DIFFERENT SOIL DEP'L'I£ 
82MT49 
Mount Barker .Research Station 
To investigate the effect of soil depth on emergence of 
weed seedlings. 
Seeds of Curled dock (A - 1982 collection), Fiddle dock (B - 1982 collection), 
Pennyroyal (C - 1982 collection), Wild radish (D - 1978 collection), Wild 
turnip (E - 1978 collection), Ryegrass (F - 1982 collection), Brome 
grass (G - 1978 collection), Doublegee (H - 1982 collection), Ryegrass (I 
1978 collection) and Pennyroyal (J - 1981 collection).were used in this 
experiment. The depths of seed burial were: O, 1, 5, 10 and 15 cm. The seeds 
were buried in May 1982 and seedling emergence was recorded at monthly 
intervals. The experiment is designed to run for several years. 
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RESULTS 
Species/ 
Depth A 
(cm) 
EMERGENCE OF WEED SEEDLINGS FROM DIFFERENT SOIL DEPTHS 
Emergence % - Yearly total 1982 
B c D E F G H I J 
Depth 
means 
0 14.8 3.3 9.3 15 4 41.5 65.5 1.3 42.5 6.5 20.4 
1 
5 
10 
*(20.57) (8.52) (17.17) (21.51) (9.38) (40.08) (54.21) (5.5) (40.63) (14.03) (23.16) 
11.3 22.8 1.3 63 2.3 62.5 89.8 19.5 76.5 0 
(17.33) (28. 02) (4.32) (52. 73) (7.41) (52.30) (71. 78) (26.02) (61.35) (0) 
0 
( 0) 
0 
(0) 
0 
( 0) 
4.5 0 
(9. 98) (0) 
38.3 61.3 5.3 53.3 0 
( 38.14) ( 51. 67) (12. 73) ( 46. 79) (0) 
4 12.3 0.3 10 0 
34.9 
(32.13) 
16.3 
(15.93) 
2.7 0 
(0) 
0 
(0) 
0 
(0) 
0 
(0) 
0 
(0) (9.68) (14.81) (1.43) (17.24) (0) (4. 32) e 
15 0 0 0 0 0 0 0 0 0 0 0 
-------------------.. -------- .. - .. ----
Species 5.2 
means ( 9. 48) 
0 
1 
5 
10 
15 
0 
( 0) 
27. 8 
( 29. 27) 
0 
( 0) 
0 
0 
Species 5.6 
means ( 9. 76) 
LSD 5% - 1982 
LSD 5% - 1983 
5.2 2.1 16.5 1.3 29.3 45.8 5.3 36.5 1.3 
(9.14) (5.37) (21.06) (4.2) (35. 0 5) ( 48. 12) (11. 42) ( 41. 50) (3. 51) 
0 
( 0) 
0 
( 0) 
1. 3 o. 3 
( 4. 53) (1. 43) 
0 
( 0) 
0 
0 
0 
( 0) 
0 
0 
0.3 0.1 
(1.51) (0.48) 
Emergence % - Yea~!Y__total 1983 
0 
( 0) 
0.5 5 0 
(2.03) (12.14) (0) 
0.3 50.8 6.8 0 
(1.43) (45.29) (14.44) (0) 
0 
( 0) 
0 
0 
0 
( 0) 
0 
0 
1.8 0 
(4.98) (0) 
0 0 
0 0 
0.1 10.3 2.7 0 
( 0) (0.48) (15. 77) (10.52) 
0.3 1.8 0 
(1.43) (6.10) (0) 
3.8 
( 9. 56) 
3.8 
( 10. 96) 
0.3 
0 
1. 6 
(7.32) 
1.3 0 
(5.50) (0) 
1. 8 0 
(6. 35) (0) 
0.3 0 
0 0 
1.0 0 
( 5. 98) (0) 
Depth = 5.13, species = 4.37, depth x species at the same 
depth = 8. 73, depth x species at different depths = 9. 73 
Depth= 1.79, species= 4.06, depth x species at the same 
depth= 7.03, depth x species at different depths= 6.90 
* Transformed (inverse sine) values given in degrees used for statistical 
analysis are shown in brackets. 
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0.8 
(2.17) 
9.2 
(11.15) 
0.7 
(2. 23) 
0.1 
0 
e 
COMMENTS 
This research sheds light on the quantity of the seed population that emerges 
from various depths and also reveals the periodicity of emergence of the weed 
species under investigation. 
More seedlings emerged from the shallow depths irrespective of species and the 
main flush of emergence occurred between May 18 to June 15, the first one 
month period after seed burial in 1982 (see Experimental Summary 1982). The 
rainfall recorded was 31.3 mm for May and 85.5 mm for June of that year. 
Generally, maximum emergence was from 1 cm depth for the majority of species 
as shown by the yearly totals presented in this summary. This is because the 
buried seed remains in contact with moisture for a longer period after rain 
while the surface seed dries out. This principle can be put to practical 
advantage by using a very shallow cultivation to lightly cover weed seeds with 
soil, and this increases the speed and uniformity of germination. The 
seedlings can then be killed by spraying or cultivating. This treatment is 
dependent upon two factors, namely, some rain after the cultivation to ensure 
seed germination and it is also dependent upon whether the species has a light 
requirement for germination. 
The results also suggest that it is the larger seed that is able to form 
established seedlings from greater depths. Correlated with this is the 
general absence of a light requirement for the germination of large seeds. 
Two of the larger-seeded species, brome grass and doublegee for example, are 
capable of emerging from even the 10 cm depth and have no light requirement 
for germination. Brome grass unlike doublegee does not appear to carry over a 
seed bank from year- to year. Hence, prevention of seeding or destruction of 
seedlings in one year, will lead to a large decrease in brome grass plants in 
the following growing season. This 'finding may be used to formulate practical 
control strategies for brome grass. 
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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREA'l'MEN'l'S : 
EMERGENCE OF WEED SEEDLINGS FROM DIFFERENT SOIL DEPTHS 
83MT4 
Mount Barker Research Station 
As for Experiment 82MT49r except that only four species 
were used all of which consisted of freshly collected 
seeds. 
Seeds of Fiddle dock (B-1983 collection)r Wild radish (D-1983.collection)r 
Wild turnip (E-1983 collection) and Brome grass (G-1983 collection). 
RESULTS 
Species/ 
Depth 
(cm) 
0 
1 
5 
10 
15 
B. 
10.5 
*(18.4) 
21.3 
(25.6) 
0 
(0) 
0 
0 
Emergence % - Yearly total 1983 
D E G Depth means 
0.5 4.5 9.8 6.3 
(2.0) (11.9) (17 .5) (12. 5) 
43.8 2.8 85.3 38.3 
(41.3) (8.4) (68.2) (35. 9) 
0 0.3 29.0 7.3 
(0) (1.4) (28.,1) (7. 4) 
0 0 0 0 
0 0 0 0 
Species means 6.4 8.9 1.5 24.8 
LSD 5% -
(14. 7) (14.4) (7. 2) (38. 0) 
Depth= 9.3r species = 7.3, depth x species at the same depth= 
12.6, depth x species at different depths = 14.3. 
* Transformed (inverse sine) values given in degrees used for statistical 
analysis are shown in brackets. 
COMMENTS 
The seedling emergence behaviour of the freshly collected seeds of the four 
species was very similar to those of the older seeds used in the 1982 trial 
(82MT49) despite the heavier rainfall recorded for 1983. Wild turnip again 
showed very few emergence and it would be of interest to see whether the 
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sudden flush from the 1 cm depth would occur in this trial after bu.rial for 
one year as observed in the 1982 trial. The poor germination of brome grass 
on the soil surface resulted from seed loss through predators, mainly ants, 
which also carried away some of the radish seeds. 
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EXPERIMENT: 
IOCATION: 
OBJECT: 
TREA'IMENTS: 
EMERGENCE OF WEED SEEDLINGS FROM DIFFERENT SOIL DEPTHS 
82NR12 
Northam Research Station 
To investigate the effect of soil depth on emergence of 
weed seedlings. 
As for Experiment 82MT49. A = curled dock, B = Fiddle dock, C = Pennyroyal 
(1982 collection), D = Wild radish, E = Wild turnip, F = Ryegrass (1982 
collection), G =Brome grass, H = Doublegee, I= Ryegrass (1978 collection), J 
=Pennyroyal (1981 collection). 
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RESULTS 
Species/ Emergence % .- Yearly total 1982 Depth 
Depth A B c D E F G H. I J means 
(cm) 
0 29.3 10.0 4 10.3 9 36.3 56. 8 3 40 4.8 20.4 
* (31. 66) (17.58) (10.92) (16. 06) (14. 06) (36.89) (48.89) (9.51) (39.18) (12. 30) (23. 70) 
1 33.0 34.8 0.8 64~8 7 65.3 86 23.8 75.8 0.75 39.2 
(34. 67) (35. 98) (3.47) (53. 79) ( 14. 62) ( 53. 92) (68. 55) (29.08) (60. 66) (2. 49) (35. 72) 
5 0.8 4.0 0 15.5 0 41.5 64.3 8.5 61.5 0 19.6 
(3.47) (7. 78) (0) ( 18. 8) ( 0) (40.02) (53.45) (16. 20) (51.93) ( 0) ( 19.16) 
10 0.25 0 0 0 0 3.8 35.5 0.3 10 0 5.0 
( 1. 43) (0) (0) (0) (0) (7. 94) (36.48) (1.43) ( 18. 21) ( 0) (6.55) 
91s 0 0 0 0 0 0 5. 5 0 0 0 0.6 
Spec;_es 12. 7 9. 8 1 18.1 3.2 29.4 49.6 7.1 37. 5 1.1 
means (17.81) (15.33) ( 3. 60) (22.16) ( 7.17) (34.69) (51.84) (14.06) ( 42. 49) (3. 70) 
-- ---·-·-----
Emergence % - Yearly total 1983 
0 o. 5 0 1. 5 0.8 14 4 0 4.3 2.3 0 2.7 
( 2. 0 3) ( 0) ( 5. 75) (2.49) (21.40) (11. 25) ( 0) ( 10. 96) ( 8. 13) (0) (6.20) 
1 36 o. 8 6. 5 0.8 42. 5 8.3 0 6 5.3 0 10 .6 
( 36. 85) ( 3. 4 7) ( 9. 3 7) (4.30) (40.54) (16.54) ( 0) (14. 06) (12.93) ( 0) (13.81) 
5 0 0 0 0 0 1. 5 0 13. 5 1. 5 0 1. 7 
( 0) ( 0) ( 0) ( 0) ( 0) ( 4. 6 7) ( 0) ( 21. 27) . ( 4. 99) ( 0) ( 3. 0 9) 
10 0 0 0 0 0 0 0 3 0 0 0.3 
e 15 0 0 0 0 0 0 0 0 0 0 0 
----------··-------·-------·----· ----------·---~---- -·-·-·- - -
Species 7.3 0.2 1. 6 0.3 11.3 2.8 0 5.4 1. 8 0 
means (12. 96) (1.16) (5.04) (2.27) (20.65) (10. 82) ( 0) (15. 43) (8.68) ( 0) 
LSD 5% .., 1982 Depth = 2.48, species= 4.50, depth x species at the same 
depth = 9.00, depth x species at different depths= 8.90. 
LSD 5% - 1983 Depth = 2.81, species = 3.51, depth x species at the same 
depth = 6. 07, depth x species at different depths= 6.39. 
* Transformed (inverse sine) values given in degrees used for statistical 
analysis are shown in brackets. 
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COMMENTS 
The results are very similar to those. obtained from the Mt Barker site 
(82MT49), namely that seedling emergence is inversely related to the dept~ of 
seed burial and that maximum emergence was from 1 cm depth for the majority of 
species. The only species capable of. emerging from 15 cm depth was brome 
grass, but the seedlings appeared unhealthy. Again, there appeared to be a 
complete germination for brome grass with no new emergence in the second 
year. The flush of wild turnip from the 1 cm depth in the second year was 
again noted. The sufficient time ·available for the breakdown of the mucilage 
around the seed coat could be resporisible for the germination flush. The 
presence of mucilage is often thought of as an effective barrier against 
oxygen penetration, thus delaying germination. · · 
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·e 
EMERGENCE OF WEED SEEDLINGS FROM DIFFERENT SOIL DEPTHS 
EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS : 
83NR2 
Northam Research Station 
As for 82NR12, except that only four species were used all 
of which consisted of freshly collected seeds. 
Seeds of Fiddle dock (B-1983 collection), Wild radish (D-1983 collection), 
Wild turnip (E-1983 collection) and Brome grass (G-1983 collection). 
RESULTS 
Emer~ence % - Yearl~ total 1983 
Species/ 
Depth B D E G Depth means 
(cm) 
0 5 0.3 11.8 42.3 14.9 
*(9.2) (1.4) (17.3) (40.4) (17.1) 
1 26.3 14.3 2.0 85.0 31.9 
(30.08) (20. 8) ( 6. 8) ( 67. 4) ( 31. 5) 
5 0 0 0 2.0 0.5 
(0) (0) ( 0) ( 4 .1) ( 1. 0) 
10 0 0 0 0 0 
15 0 0 0 0 0 
Species means 6.3 2.9 2.8 25. 8 
(13. 3) ( 7. 4) ( 8. 0) (37.3) 
LSD 5% Depth = 4.1, species= 6.2, depth x species at the same depth = 
10.7, depth x species at different depths= 10.1. 
* Transformed (inverse sine) values given in degrees used for 
statistical analysis are shown in brackets. 
COMMENTS 
The freshly collected seeds gave similar results as the 1982 trial. However, 
brome grass did not emerge from the 10 cm depth or deeper, suggesting that the 
freshly matured seed when buried at 10 cm or deeper may undergo enforced 
dormancy or is unable to give rise to a seedling vigorous enough to reach the 
soil surface. 
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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS : 
EMERGENCE OF WEED SEEDLINGS FROM DIFFERENT SOIL DEPTHS 
82C37 
Chapman Research Station 
To investigate the effect of soil depth on emergence of 
weed seedlings. 
As for Experiment 82MT49. A = curled dock, B = Fiddle dock, C = Pennyroyal 
(1982 collection), D =Wild radish, E =Wild turnip, F = Ryegrass (1982 
collection), .G = Brome grass, H = Doublegee, I = Ryegrass (1978 collection), J 
=Pennyroyal (1981 collection). 
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RESULTS 
Species/ Emergence % - Yearly total 1982 Depth 
Depth A B c D E F G H I J :neans 
(cm) 
0 34. 3 5.25 42.8 35 22.3 62. 3 74 13.5 62.3 12 36.4 
*(33.62) (11.45) (40. 74) (36.22) (27. 89) (52.12) (59.37) (21. 50) (52.36) (20.20) (35.55) 
1 17.8 15.8 1.3 30.8 0 73 74 26 72. 8 0 31.2 
(23. 95) (22. 31) (3. 23) (29. 20) (0) ( 58. 83) (59.38) (30.62) ( 58. 82) ( 0) (28. 6 3) 
5 0 1.8 0 2 0.5 38 54 7.8 54 0 15.8 
(0) (3.84) (0) ( 5. 77) (2. 03) (37. 87) ( 47. 34) (15. 93) (47.33) ( 0) (16. 01} 
10 0 0 0 0 0 7.3 11.8 1.5 9.3 0 3.0 
( 0) (0) ( 0) (0) (0) (12. 68) (16. 84) (5.96) (14.89) ( 0) (5.04) 
915 0 0 0 0 0 0 1.0 0 0 0 0.1 
Species 10.4 4.6 8. 8 13.6 4.6 36.1 43 9.8 39.7 2.4 
means ( 14. 39) (9.40) (10.99) (17.80) ( 7. 48) (40.37) (45. 73) (18. 50) ( 43. 3 5) ( 5. 0 5) 
·--,------------·--··-----·--------·-------------~--'- - --- ------~-------------~---- -------------
Emergence % - Yearly total 1983 
0 0.8 0 1. 8 0 4 8.5 0 ·4 5.3 0.5 2.5 
( 3. 4 7) ( 0) ( 6. 56) ( 0) (10.92) ( 16. 86) ( 0) (11. 09) (12.32) (2.03) (6.32) 
1 2.8 0 o. 5 o. 5 0 8.8 0 2.3 3.8 0.3 1. 9 
( 8. 26) ( 0) ( 2. 87) (2.87) ( 0) (17.12) ( 0) ( 8. 3 8) (10.12) (1.43) ( 5.11) 
5 0 0 0 0 0 1.8 0 1.3 1.8 0.3 0.5 
( 0) ( 0) ( 0) ( 0) ( 0) (7. 53) ( 0) ( 4. 53) ( 5. 3 8) (1. 43) ( 1. 8 9) 
10 0 0 0 0 0 0 0 0 0 0 0 
e 15 0 0 0 0 0 0 0 0 0 0 0 
----- --------·--
Species O. 7 0 o. 5 0.1 0.8 3.7 0 1. 5 2.2 0.2 
means (3.91) ( 0) (3.14) (0.96) (3.64) (13. 84) ( 0) ( 8) ( 9. 2 7) (1. 63) 
------···--
LSD 5% - 1982 Depth = 3.40, species = 5.20, depth x species at the same 
depth = 10.40, depth x species at different depths = 10. 41. 
LSD 5% - 1983 Depth = o. 73, species= 2.63, depth x species at the same 
depth = 4. 56, depth x species at different depths= 4.40. 
* Transformed (inverse sine) values given in degrees used for 
statistical analysis are shown in brackets. 
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COMMENTS 
Although the overall warmer temperatures and the high rainfall (173.5 mm) in 
June 1982 were presumably responsible for the higher level of seedling 
emergence in some species, such as pennyroyal, turnip, ryegrass and doublegee, 
the overall ability of the different species to emerge from different soil 
depths was very similar to the trend observed at the other two sites viz, 
Northam and Mt Barker (see 82NR12, 82MT49). 
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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS : 
EMERGENCE OF WEED SEEDLINGS.FROM DIFFERENT SOIL DEPTHS 
83C3 
Chapman Research Station 
As for 82C37, except that only four species were used all 
of which consisted of freshly collected seeds. 
Seeds of Fiddle dock (B - 1983 collection), Wild radish (D - 1983 collection), 
Wild turnip (E - 1983 collection) and Brome grass (G - 1983 collection). 
RESULTS 
Species/ 
Depth 
(cm) 
0 
1 
5 
10 
15 
B 
12 
* ( 18. 9) 
13.3 
(15. 9) 
0 
(0) 
0 
0 
Emergence % - Yearly total 1983 
D E G Depth means 
3.3 7.3 68.3 22.8 
( 8. 8) (13. 4) (55.8) (24. 2) 
29.3 0.3 74.5 29.4 
(32.6) (1.4) (60.0) (27. 5) 
0.3 0 47.5 12.0 
(l.4) ( 0) ( 43. 6) ( 11. 2) 
0 0 0 0 
0 0 0 0 
Species means 5.1 6.6 1.6 38.1 
LSD 5% -
* 
COMMENTS 
(11. 6) (14.2) ( 5. 0) (53.1) 
Depth= 7.6, species= 6.2, depth x species at the same depth= 
10.8, depth x species at different depths= 12.0. 
Transformed (inverse sine) values given in degrees used for 
statistical analysis are shown in brackets. 
Although similar results have been obtained with the freshly collected seeds 
when compared with those of the 1982 trial, brome grass failed to emerge from 
the 10 and 15 cm depths. This was in agreement with the data obtained at Mt 
Barker and Northam. 
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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS 
LONGEVITY OF BURIED WEED SEEDS 
82MT50 
Mount Barker Research Station 
To investigate the effect of depth of seed burial on the 
longevity of weed seeds. 
Seeds of Curled dock (A - 1982 collection), Fiddle dock (B - 1982 collection), 
Pennyroyal (C - 1982 collection) , Wild radish (D - 1978 collection) , Wild 
turnip (E - 1978 collection), Ryegrass (F - 1982 collection), Brome grass (G -
1978 collection), Doublegee (H - 1982 collection) and Ryegrass (I - 1978 
collection) were buried on May 19, 1982. Buried seed samples consisted of 
randomly-selected lots of 100 seeds for each species placed in closed nylon 
mesh envelopes with a small quantity of soil. The depths of seed burial 
were : O, 1, 5, 10 and 15 cm. At 3, 6, 12, 24, 36 and 48 months after burial 
the appropriate envelopes are to be recovered from the soil and remnant seeds 
tested for viability by the germination test and the tetrazolium chloride 
method. Results on the percentage of viable seed remaining after burial for 
12 months are presented below. 
RESU! .. TS 
% live seed remaining 12 months after burial 
Species/ 
Depth (cm) 
A B c D E F G H I 
0 36 1.3 43.0 1.3 75.0 30.3 1 22 17.3 
1 6 1.7 90.7 1.7 67.3 15.7 0 9.7 0.3 
5 95. 7 17.7 94.0 17.7 88.7 36.3 0 10.7 8.0 
10 98.7 19.7 83.0 19.7 90.3 31.5 0 11.7 11.7 
15 97.0 18.3 92.0 18.3 77. 3 37. 7 0 27. 7 10.0 
COMMENTS 
Generally, there is a trend to greater retention of seed viability with 
increasing burial depth; this trend is particularly obvious in the docks, 
radish and doublegee. This trend may be attributed to the fact that the 
environmental stimuli most likely to break dormancy (i.e. light, temperature 
extremes, mechanical damage etc) are usually encountered on the soil surface; 
therefore burying seeds is likely to increase their longevity. In fact, most 
mortality was due to the breakdown of dormancy mechanisms and subsequent 
germination. In all species, seed decay does contribute to the mortality. 
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Fiddle dock was most susceptible to decay especially at the shallower depths. 
Buried seeds of curled dock, pennyroyal and wild turnip in particular, showed 
very little loss of viability even one year after burial. On the other 
extreme, brome grass showed complete germination, resulting in no viable ·seed 
remaining except for the odd seed sown on the soil surface. Thus, brome 
grass, once it has lost its dormancy should be easy to control. 
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EXPERIMENT: 
LOCATION: 
OBJEX!T: 
TREA'IMENTS 
LONGEVITY OF BURIED WEED SEEDS 
83MT5 
Mount Barker Research Station 
As for 82MT50 except that only four species were used all 
of which consisted of freshly collected seeds. 
Seeds of Fiddle dock (B - 1983 collection), Wild radish (D - 1983 collection), 
Wild turnip (E - 1983 collection) and Brome grass (G - 1983 collection). 
Results on the percentage of viable seed remaining after burial for six months 
are presented below. 
RESULTS 
% live seed remaining six months after burial 
Species/ 
Depth (cm) B D E G 
0 5.3 0 57.5 3.5 
1 45.0 0.3 96.3 0.8 
5 65.8 5.8 97.5 4.8 
10 63.8 3.8 95. 3 18.3 
15 56.5 8.8 96.0 32.0 
COMMENTS 
The 1983 fiddle dock seeds appeared to be less prone to decay than the 1982 
batch. This has resulted in a greater quantity of viable seeds remaining at 
the 1 cm depth and deeper. Wild radish seeds however, were severely attacked 
by predators (mainly ants) and the results obtained are therefore unreliable. 
Wild turnip seeds gave a similar response as the seeds of the 1982 trial, 
showing a high retention of viable seeds from the 1 cm depth and deeper. 
Brome grass did not give complete germination or loss of viability at all 
depths if burial of the seed occurs while it is still dormant. The cooler 
weather of the south-west appears to slow down the rate of loss of dormancy. 
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EXPERIMENT: 
LOCATION: 
OBJEX:T: 
TREATMENTS 
IDNGEVITY OF BURIED WEED SEEDS 
82NR13 
Northam Research Station 
. To investigate the effect of depth of seed burial on the 
longevity of weed seeds. 
Treatments as for ~xperiment 82MTSO, except that the seeds were buried one 
week later on May 26, 1982. A = Curled dock, B = Fiddle dock, C = Pennyroyal 
(1982 collection), D =Wild radish, E =Wild turnip, F = Ryegrass (1982 
collection), · G = Brome grass, H = Doublegee, I = Ryegrass (1978 collection). 
Unlike the Mt Barker results, there was a faster breakdown in the viability of 
fiddle dock and pennyroyal seeds. The higher temperature and lower rainfall 
probably contributed to the faster breakdown. Both the species are important 
weeds of the south-west of Western Australia, a region noted for its higher 
rainfall and lower temperatures. This greater loss in viability particularly 
explains why fiddle dock and pennyroyal are not a problem in the warmer and 
drier areas of Western Australia. As for the other species, the loss of 
viability was similar to that of Mt Barker. 
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/\S5 
EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS 
WNGEVITY OF BURIED WEED SEEDS 
83NR3 
Northam Research Station 
As for Experiment 82NR13 except that only four species 
were used all of which consisted of freshly collected 
seeds. 
Seeds of Fiddle dock (B - 1983 collection), Wild radish (D - 1983 collection), 
Wild turnip (E - 1983 collection) and Brome grass (G - 1983 collection). 
Results showing the percentage of viable seed remaining after burial for six 
months are presented below. 
RESULTS 
- - -- ·- - --
% live seed remaining six months after burial 
Species/ 
Depth (cm) B D E G 
0 1.8 0 43.3 0.8 
1 53.3 2 94.8 0 
5 70.3 1.8 94.3 0.5 
10 69.0 0.8 96.8 3.3 
15 67.3 1.8 97.0 1.0 
COMMENTS 
In fiddle dock, the greater retention of viable seeds at the 1 cm depth and 
deeper was again noted as with the case at Mt Barker. Over 95% of the seeds 
when left undisturbed, lost their viability within six months. Results on 
wild radish are again unreliable because many of the seeds had been severely 
attacked by ants. Wild turnip shows a high retention of viable seeds as 
previously noted whereas brome grass has almost a complete loss of viable 
seeds at all depths. The warmer conditions and lower rainfall at Northam 
probably contributed to the rapid loss in brome grass seed viability. 
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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREA'IMENTS 
LONGEVITY OF BURIED WEED SEEDS 
82C38 
Chapman Research Station 
To investigate the effect of depth of seed burial on the 
longevity of weed seeds. 
Treatments as for Experiment 82MT50, except that the seeds were buried fifteen 
days later on June 10, 1982. A = Curled dock, B = Fiddle dock, C = Pennyroyal 
(1982 collection), D =Wild radish, E =Wild turnip, F = Ryegrass (1982 
collection) , G = Brome grass, H = Doublegee, I = Ryegrass (1978 collection) • 
RESULTS 
% live seed remaining 12 months after burial 
Species/ 
Depth (cm) 
A B c D E F G H I 
0 32.7 0.3 28.7 7 78.3 45. 7 2 29.7 21. 7 
1 78. 7 2 92.3 0.7 82.7 24. 7 0 2.7 4.0 
5 92 0.7 66.0 4.7 24.0 13.3 0 2.7 7.7 
10 73.7 2.3 30.7 2.3 41.3 1. 7 0 0.7 1.0 
15 64.3 1. 3 14.0 7.0 30.0 0.3 0 1.0 0 
COMMENTS 
The loss of seed viability in all species was faster at Chapman than at the 
other two sites, viz, Mt Barker and Northam. This more rapid decline was 
probably due to the more conducive environmental conditions at Chapman, 
especially the warmer tenperatures and moderate rainfall. The brome grass 
data again suggest that this weed should be easy to eradicate once it has lost 
its dormancy~ 
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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS 
LONGEVITY OF BURIED WEED SEEDS 
83C4 
Chapman Research Station 
As for Experiment 82C38, except that only four species 
were used all of which consisted of freshly collected 
samples. 
Seeds of Fiddle dock (B - 1983 collection), Wild radish (D - 1983 collection), 
Wild turnip (E - 1983 coll~tion) and Brome grass (G - 1983 collection). 
Results showing the percentage of viable s.eed remaining after burial for six 
months are presented below. 
RESULTS 
% live seed remaining six months after burial 
Species/ 
Depth (cm) B D E G 
0 2.8 o.o 27.5 3.8 
1 40.3 1.5 98.5 2.0 
5 69.0 1.3 97.3 2.0 
10 28.3 1.3 90.5 1.0 
15 19.5 0.3 81.8 0.3 
COMMENTS 
The rate of loss of seed viability in the freshly collected seeds was similar 
to that in the 1982 trial, except that the 1983 batch of fiddle dock seeds 
retained a higher p~rcentage of viable seed as noted also in the '1983 Mt 
Barker and Northam trials. 
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EMERGENCE OF WEED SEEDLINGS IN RELATION TO SOIL TYPE AND CULTIVATION 
EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS 
82PE32 
South Perth Experimental Farm 
To determine the effects of soil type and cultivation on 
the emergence and longivity of weed seeds. 
Seeds of eight weed species were mixed with soil collected from wongan Hills 
(light soil), Northam (medium soil), and Merredin (heavy soil) to a depth of. 
10 cm and seedling emergence and seed survival are to be recorded over a s 
year period with and without cultivation. The species examined included 
Curled.dock, Fiddle dock, Pennyroyal, Wild radish, Wild turnip, Ryegrass, 
Brome grass and Doublegee. This summary reports the results of the first two 
years of the long-term study. 
RESULTS 
Species 
Curled dock 
Fiddle dock 
Pennyroyal 
Soil 
type 
light 
Medium 
Heavy 
light 
medium 
heavy 
light 
medium 
heavy 
Surface 
treatment 
undisturbed 
cultivated 
undisturbed 
cultivated 
undisturbed 
cultivated 
undisturbed 
cultivated 
undisturbed 
cultivated 
undisturbed 
cultivated 
undisturbed 
cultivated 
undisturbed 
cultivated 
undisturbed 
cultivated 
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Emergence % - yearly total 
1982 1983 
8.4 0.1 
22.9 2.5 
21. 7 0.1 
30.1 6.1 
20.0 0.6 
27.4 4.1 
6.9 0 
10.4 0.1 
9.1 0 
14.4 0 
18.2 0 
9.5 0.3 
o.8 0 
0.8 0 
1.4 o.a 
1.1 0.9 
1.6 0.5 
2.6 0.8 
Wild radish light undisturbed 37.3 0.3 
cultivated 39.3 3.6 
medium undisturbed 37.0 0.1 
cultivated 51.1 1.6 
heavy undisturbed 57.4 0.4 
cultivated 66.3 2.6 
Wild turnip light undisturbed 2.4 0 
cultivated 2.6 3.1 
medium undisturbed s.s 1.4 
cultivated 7.4 3.8 
heavy undisturbed 6. 8 2 
cultivated 5.3 8.1 
Ryegrass light undisturbed 45.0 1.5 
cultivated 43.2 6.0 
medium undisturbed 54.2 2.1 
cultivated 48.6 4.1 
heavy undisturbed 64.3 1.8 
cultivated 52.1 4.6 
Brome grass light undisturbed 72.1 0 
cultivated 71.2 0.1 
medium undisturbed 84.9 0 
cultivated 79.6 0 
heavy undisturbed 93. 9 0 
cultivated 83.8 0 
·e 
Doublegee light undisturbed 6.0 0 
cultivated 9.1 o.8 
medium undisturbed 16.8 0.4 
cultivated 15.9 1.4 
heavy undisturbed 19.4 0.4 
cultivated 18.4 0.4 
COMMENTS 
Data on seed survival will not be available until the end of the experiment. 
Greatest emergence of almost all the species occurred during the first year, 
especially the first month after sowing, in disturbed and undisturbed soils 
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and irrespective of soil type. Generally, more seedlings emerged from heaviP.r 
than from .lighter soil. Germination is favoured in heavier soils because the 
available water supply lasts longer in heavier than in lighter soils. The 
relative emergence from cultivated compared with undisturbed soil varies. 
With species like docks and wild radish, there were more emergence in 
cultivated soil, whereas with ryegrass, brome grass~ doublegee, pennyroyal and 
turnip a less definite trend of emergence was seen during the first year of 
the trial. However, cultivation during the second year stimulated seedling 
emergence in almost all species. · 
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EXPERIMENT: 
LOCATION: 
CHANGES IN THE NUMBER OF VIABLE DOCK SEEDS 
IN SOIL UNDER DIFFERENT SOIL SURFACE TREA'IMENTS 
83V2 
Vasse Research Station 
OBJECT: To monitor changes in the number of viable fiddle dock 
seeds in soil under different soil surface treatments. 
TREA'IMENTS 
Dock seeds, with and without perianth segments {fruiting valves) were 
separately sown on to the surf ace of specially prepared soil contained· in pots 
sunk in the ground. Sufficient pots were prepared for the various treatment 
canbinations to enable removal of the appropriate treatments every six months 
over a period of two years for the determination of the remaining viable 
seeds. The treatments were: 
1. Soil surface bared and undisturbed. 
2. Soil cultivated to 10 cm, once a year. 
3. Soil cultivated to 10 cm, once a month. 
4. Soil surface undisturbed, pot sown with ryegrass. 
5. Soil surface undisturbed, pot sown with subclover. 
RESULTS 
Six months after sowing 
Treatment 
No. live seed 
remaining 
Seeds with fruiting valves 
1. Soil bared and undisturbed 
2. Soil cultivated yearly 
3. Soil cultivated monthly 
4. Soil undisturbed with ryegrass 
5. Soil undisturbed with subclover 
LSD 5% 
Seeds without fruiting valves 
1. Soil bared and undisturbed 
2. Soil cultivated yearly 
3. Soil cultivated monthly 
4. Soil undisturbed with ryegrass 
5. Soil undisturbed with subclover 
LSD 5% 
11.0 
20.8 
12.3 
7.8 
14.3 
NS 
0.3 
3.0 
4.0 
0 
4.0 
3.3 
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Total No. of 
emerged 
seedlings 
10.8 
12.3 
10.3 
12.5 
6.3 
NS 
6.0 
29.0 
27.0 
3.3 
8.3 
8.7 
Rotted seeds and 
germinated seeds 
that failed to 
emerge 
78. 2 
66.9 
77.4 
79.7 
79.4 
93.7 
68.0 
69.0 
96.7 
87.7 
C'.OMMENTS 
The nwnber of live fiddle dock seeds remaining in the soil six months after 
sowing depended upon the presence or absence of perianth segments surrounding 
the seed. Seed with perianth segments resulted in a greater nwnber of live 
seed remaining in the soil irrespective of the soil surface treatments. In 
the field, the seed bank is comprised of seeds with and without perianth 
segments. It is not known what is the ratio of the two seed types occurring 
in nature. Factors determining the loss of the perianth segments are not · 
known. Trampling by grazing animal and microbial breakdown could be two of 
the important factors. The availability of any practical method of removing 
the perianth segments in a dock infested paddock would obviously contribute 
towards the exhaustion of the seed bank. Soil disturbance through cultivation 
did not cause any lowering of the seed bank although seedling emergence was 
significantly increased in seeds without perianth segments. Seeds sown on the 
soil surface and undisturbed appeared to suffer a high percentage of mortality 
within six months of exposure. The ryegrass or subclover when sown together 
with the dock seeds at the start of the experiment did not cause a significant 
lowering of the remaining viable seeds when compared to seeds placed on bared, 
undisturbed soil. However, in a separate field observation, it was noted that 
well established ryegrass plus subclover stand significantly suppressed the 
emergence of dock seedlings. 
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CHANGES IN THE NUMBER OF VIABLE DOCK SEEDS IN SOIL 
UNDER DIFFERENT SOIL SURFACE TREA'IMENTS 
EXPERIMENT: 83V2 
LOCATION Albany (Private farm) 
OBJEX!T: As for the trial undertaken at Vasse Research Station. 
TREA'IMENTS: As for the Vasse Research Station trial. 
RESULTS: 
Six months after sowing 
Treatment 
No. live seed 
remaining 
Seeds with fruiting valves 
1. Soil bared and undisturbed 
2. Soil cultivated yearly 
3. Soil cultivated monthly 
4. Soil undisturbed with ryegrass 
5. Soil undisturbed with subclover 
LSD 5% 
Seeds without fruiting valves 
1. Soil bared and undisturbed 
2. Soil cultivated yearly 
3. Soil cultivated monthly 
4. Soil undisturbed with ryegrass 
5. Soil undisturbed with subclover 
LSD 5% 
COMMENTS 
16.0 
25.3 
18.3 
13.0 
18.3 
6.2 
0 
3.0 
5.3 
1.0 
0.8 
NS 
Total No. of 
emerged 
seedlings 
10.0 
12.8 
13.8 
16.5 
15.5 
NS 
30.3 
34. 3 
25.3 
38.8 
34.0 
NS 
Rotted seeds and 
germinated seeds 
that failed to 
emerge 
74.0 
61.9 
67.9 
70.5 
66.2 
69.7 
62.7 
69.4 
60.2 
65.2 
The inportance of the perianth segments on seed longevity in fiddle dock is 
again demonstrated in this trial. However, one important difference from the 
Vasse results is worth noting. Despite the same seed source and soil type, 
cultivation did not give better emergence than seeds placed on bared and 
undisturbed soil. The high soil moisture content at the commencement of the 
trial probably accounted for the good germination of the seeds (at least those 
without perianth segments) placed on the soil surface, thus resulting in a no 
significant difference between undisturbed and cultivated soil. A total of 
179 mm of rainfall was recorded from January to May 1983 at Albany, just prior 
to the trial, whereas at Vasse, only 59.7 mm was recorded for the same period. 
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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREATMENTS: 
THE EFFICT OF SRED POD ON THE GERMINATION/F.MERGE!CE 
OF WILD RADISH 
83PE43 
South Perth 
To verify the importance of the seed pod in the · 
germination of wild radish. 
Wild radish seeds, with and without pods, collected fran Mt Barke~, Northam 
and Chapman were used in this field trial at South Perth. 
RESULTS 
Cumulative emergence four weeks after sowing 
Seed type 
Collection Mean 
Naked seed Seed with pod 
Mt Barker 53. 7 14.6 34.2 
Northam 77.2 41.7 59.5 
Chapman 77.5 56.4 67.0 
Mean 69.5 37.6 
LSD 5% - Collection= 5.5, seed type = 4.5, collection x seed type = 7.8. 
COMMENTS 
It is evident from the results that the seed pod plays an important part in 
determining germination behaviour of wild radish. It is very likely that the 
sporadic germination of seed during the year in the field is due to slow and 
varying rates of breakdown of seed pods on or below the soil surface. The 
results also .indicate that the Mt Barker collection, representative of 
genotypes from the south, where false-breaks and precocious germination are 
more common, retained considerably more dormancy than did the northern and 
intermediate collections. This is not surprising and may be considered an 
adaptive feature. The differences in dormancy in the different collections 
could also be due to the proportion of the different coloured flower forms of 
wild radish present in the respective site. There are three main coloured 
forms, yellow, white and purple. The purple form is quite common in the 
northern collection but not in the intermediate and southern collections. 
Experiment 83PE44 examined the germination behaviour of the different coloured 
forms.· 
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EXPERIMENT: 
LOCATION: 
OBJECT: 
TREA'IMENTS 
GERMINATION BEHAVIOUR AND SEEDLING SURVIVAL IN THE 
DIFFERENT FORMS OF WILD RADISH 
83PE44 
South Perth 
To investigate the germination pattern of the different 
forms of wild radish and to follow the individual plants 
through to maturity. 
Wild radish seeds (with pods) from the yellow, white and purple flowered forms 
were collected and sown in the field at South Perth. 
RESULTS 
Form 
Yellow 
White 
Purple 
COMMENTS 
Winter total 1983 
Emergence % 
52.7 
17.5 
22.7 
Mortality % 
2.7 
3.1 
1.5 
Although seeds of the yellow-flowered form gave a significantly higher 
percentage of seedlings than the white and purple forms, not all the 
yellow-flowered seedlings produced yellow flowers on maturity. The same 
applies to the white and purple forms. 
Crossing among the different forms is quite conunon and has resulted in a . 
variety of intermediate forms. Of the yellow, white and purple forms examined 
at South Perth, the proportions of the major colours obtained were as follows:-
= 36% yellow 
= 31% yellow 
8% yellow 
Yellow form 
White form 
Purple form = 
42% white 
53% white 
23% white 
13% purple 
15% purple 
55% purple 
9% others 
1% others 
14% others 
Therefore, it is possible that in the Geraldton area, the reported resistance 
of wild radish to 2,4-D is due to the presence of certain intermediate form or 
forms having the purple gene. The purple form is quite common in the 
Geraldton and surrounding areas but is not conunon in other parts of W.A. 
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e, 
GERMINATION RESPONSES TO TEMPERA'l'ORE AND LIGHT 
EXPERIMENT: 83PE74 
LOCATION: South Perth 
OBJECT: 
To determine the response of various weed seeds to a range of alternating and 
constant temperatures likely to be encountered during the year in Western 
Australia. The response of seeds to temperature can dictate the pattern of 
germination throughout the year and affect the distribution of the species in 
the field. 
TREATMENTS 
Seeds of curled dock, fiddle dock, pennyroyal, wild radish, wild turnip, 
ryegrass, brome grass and doublegee were subjected to a range of germination 
temperatures, both alternating and constant in the light (12 hour day length) 
and dark in germinating cabinets. All seeds were collected in 1983. 
RESULTS 
% Germination in four weeks 
1. Curled dock (with perianth) 
Alternating (iq Constant (.2£l_ 
Light Dark Light Dark 
15/5 94.5 21.0 10 41 1 
20/10 97.5 31.5 15 79 3 
25/15 99.0 3.5 20 94.5 0 
30/20 94.5 28.0 25 84.5 0.5 
20/5 94.0 26.0 30 70 2 
15/10 ·91.0 20.0 
25/10 95.5 31.5 
20/15 82.0 3.5 
2. Curled dock (without perianth) 
15/5 100.0 49.0 10 97 14.5 
20/10 99.0 80.5 15 99 23.0 
25/15 100.0 43.5 20 96 37.0 
30/20 97. 0 96.5 25 100 14.5 
20/5 99.5 85.0 30 99.5 5.0 
15/10 100.0 29.0 
25/10 99.0 95.5 
20/15 98.5 .45.0 
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3. Fiddle dock (with perianth) 
15/5 51.1 19.8 10 51.5 17.0 
20/10 52.8 29.7 15 53.5 18.0 
25/15 48.7 11.9 20 49.0 4.5 
30/20 49.7 9.9 25 44.5 0.5 
20/5 52.6 25.2 30 5.0 0 
15/10 53.6 35.5 
25/10 45.9 18.4 
20/15 29.0 20.0 
4. Fiddle dock (without perianth) 
15/5 57. 3 52.5 10 75.0 57. 5 
20/10 39.9 45.9 15 59.0 64.0 
25/15 59.2 49.2 20 58.5 36. 5 
30/20 47.2 57.6 25 44. 5 16.5 
20/5 65.3 53.7 30 15.5 0.5 
15/10 60.5 53.4 
25/10 53.1 56.0 
20/15 18.0 77.0 -
5. Pennyroyal (Denmark collection) 
15/5 87 1.5 10 77 0 
20/10 93 4.0 15 76.5 0.5 
25/15 86 2.0 20 84.5 2.5 
30/20 86.5 0.5 25 44. 5 0 
20/5 90.8 14.0 30 32.5 0 
15/10 84. 5 7. 0 
25/10 89. 0 9.0 
20/15 94.0 1.0 
6. Pennyroyal (Bridgetown collection) 
15/5 43.5 2.5 10 59 o.s 
20/10 45. 0 21.0 15 56 6. 5 
25/15 52. 5 6.5 20 48.5 0.5 
30/20 35. 0 2.5 25 32.5 0 
20/5 53.5 23.5 30 28.5 0 
15/10 52.5 4.5 
25/10 58.5 13.0 
20/15 67. 0 7.0 
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7. Wild Rauish 
15/5 33.7 97.5 10 16 92.5 
20/10 64.2 98. 0 15 36 96.0 
25/15 58.1 96.0 20 43 95.5 
30/20 35. 8 69.3 25 45 63.5 
20/5 61. 2. 98.1 30 28. 5 29. 5 
15/10 41.9 97. 0 
25/10 76.1 99.0 
20/15 35. 5 98.0 
8. Wild turnip 
15/5 0 2.5 10 0 6.5 
20/10 0 9. 0 15. 0 12.5 
25/15 1.5 46. 0 20 1 38.5 
30/20 48. 5 22.0 25 19 9.5 
20/5 0.5 8.0 30 0 0 
15/10 0 3.5 
25/10 0.5 12.5 
20/15 0 32.0 
9• Ryegrass 
15/5 92.5 84.0 10 84 77 
20/10 99.5 81. 0 15 84 73.5 
25/15 95.0 88.5 20 86 59.5 
30/20 97.5 69.0 25 96 59.0 
20/5 91.5 83.0 30 93 39. 0 
15/10 88.0 88.5 
25/10 97.0 81.5 
20/15 79.5 89.5 
10. Brome grass 
15/5 88.5 99.0 10 70 90.5 
20/10 95.4 94.5 15 73. 5 98.0 
25/15 96.5 96.0 20 92.5 99.5 
30/20 88.5 98. 0 25 87. 5 96. 5 
20/5 94.0 96.5 30 77.0 70.0 
15/10 83. 5 96.0 
25/10 99.0 94.5 
20/15 81. 5 97.0 
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11. Doublegee 
15/5 33.5 46.5 10 44.5 47.5 
20/10 28.5 53.0 15 47.0 37.0 
25/15 33.0 51.0 20 31.0 21.0 
30/20 66.5 39.5 25 21.5 5.0 
20/5 39.5 57.0 30 16.5 0 
15/10 49.5 49.0 
25/10 47.5 46.5 
20/15 3.5 40.0 
COMMENTS 
Curled dock: The seed germinates over a wide range of temperatures. This 
partially accounts for its wide distribution and also means that if moisture 
is available, germination can occur at any time of the year. Light and 
alternating temperatures enhance germination. Thus, provided that moisture is 
non-limiting, seed that lies on the surface of the soil will germinate 
throughout the year. Seeds enclosed in the fruiting valves (perianth 
segments) gave poor germination, especially in the dark suggesting that burial 
of such seeds will increase the size of the seed bank in the soil. 
Fiddle dock: The seed has a more pronounced dormancy than curled dock, and 
this probably explains why it is a more serious weed. Again, seed with 
fruiting valves gives poor germination in the dark. Thus, the retention of 
the fruiting valves is important in ensuring the persistence of the species. 
Unlike curled dock in the dark, at the lower constant temperatures of 10 and 
15°c for example, the naked seeds of fiddle dock gave reasonably good 
germination. This suggests that when such seeds are buried to a certain depth 
when the temperature reaches almost constant around 10 or 15CC, good 
germination of the seeds may occur if moisture and oxygen are non-limiting. 
Thus, one would expect a greater loss of fiddle dock rather than curled dock 
seeds if seeds of both species have been buried at the same depth. 
Pennyroyal: Seeds from Denmark and Bridgetown consistently showed better 
germination in the light than dark over a wide range of temperatures. 
Germinability appears to be independent of temperature, under the range of 
alternating temperatures tested, especially in the light. Therefore, even 
with a shallow burial, germination is very much reduced. However, if moisture 
is non-limiting, good germination of the surface-lying seeds is expected to 
occur at any time of the year. In a series of separate observations (results 
not presented here), it was noted that germinability in the light decreased 
dramatically for seeds that have been stored for 1 1/2 years or more. The 
practical implications of all these results are several. It means that in a 
stocked paddock, the eradication of pennyroyal is going to be very difficult. 
This is because trampling by the grazing animal will result in the burial of 
the seed which then remains in a state of enforced dormancy. Thus, the seed 
bank in a stocked paddock is expected to be higher than that of an unstocked 
paddock. In a separate trial (82MT50) results so far have indicated that over 
90% of the buried seeds are still alive, one year after burial, irrespective 
of depth of burial. Heavy rain splashes and further disturbance of the soil 
by grazing animals etc., will inevitably expose the seeds from shallow depths, 
thus giving rise to new germinations. The lpwer germination of the Bridgetown 
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collectiQn was mainly due to a hiqh proportion of empty and non-viable seeds. 
This could have resulted from the extreme climatic conditions at Bridgetown 
affecting the growth and maturation of this particular batch of seeds 
collected. 
Wild radish: Being a cosmopolitan species, this is reflected by its qood 
germination response over a wide range of temperatures. Germination was 
consistently greater in the dark than in the light, but the effect was less at 
the higher temperature. This, together with the high evaporation rate 
explains why seed left on the soil surface, by direct drilling for example, 
has a relatively low seedling emergence, whereas seed buried just below the 
soil surface by disc ploughing or scarifying has a high emergence and loses 
viability quite rapidly. 
Wild turnip: The restricted distribution of turnip is very much reflected by 
the higher germination response being confined to only combinations of higher 
alternating temperatures. Like wild radish, there is better germination in 
the dark than in the light. However, at the higher temperatures of 30/20°c 
or 25°c, the germination response was reversed, resulting in twice as much 
germination in the light than in the dark. Thus, surface-lying seeds are 
likely to germinate during false breaks in summer when the soil is warm. This 
is in agreement with field observations. Also, turnip seed is more dormant 
than radish seed and this is possibly due to the presence of a mucilaginous 
substance surrounding the turnip seed. The substance prevents or decreases 
the uptake of oxygen. 
~yegrass: Its ability to germinate over a wide range of temperature~ 
partially explains its wide distribution. The good germination observed at 
the higher alternating temperatures explains why its seed generally germinates 
with the first autumn rains when the soil is still warm. Even when the soil 
temperature drops to 15/5°C during winter, any seed that has lost its 
dormancy by then, is expected to germinate. This is commonly observed in the 
field and is in agreement with the generally accepted estimation that 5% 
germination of ryegrass seed in the field occurred as late as July and August 
(mid-winter) in Australia. It is also evident that light and alternating 
temperature interact to increase germinability in seeds that have 
after-ripened. 
~rome grass: Brome grass shows almost complete germination over a wide range 
of alternating temperatures in the light and dark. In practice however, the 
surface-lying seeds that have after-ripened seldom give complete germination. 
This can be attributed to the lack of soil moisture. 
Doubleqee: The seed germinated over a wide range of temperatures (day/night 
temperatures from 15/~C to 30/200C) but germination was faster at higher 
temperatures. Under the temperatures tested, germination has never exceeded 
66.5%. Thus, a physiological dormancy apparently exists. Also, germination 
was increased in the dark under lower alternating temperature regimes (eg 
15/5, 20/10 and 25/15). However, at the higher temperature regime of 
30/200, germination was increased by light. This germination behaviour is 
similar to that of wild turnip. Based upon this unique behaviour, it may be 
postulated that after-ripened seeds on the soil surface and exposed to light 
are most likely to give good germination resulting in a reduction in the seed 
-35-
..... ·~ 
population if there is sufficient soil moisture following a false break in 
summer. This lack of safeguarding the species from germinating whilst 
temperatures are high and seedling survival is unlikely probably explains why 
both the species are not a problem in the south-west of this State where false 
breaks are common. 
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EXPERIMEN'l': 
LOCATION: 
OBJECT: 
TREATMENTS 
IN'l'ERACTlONS DE'lWEEN DUFFEL GRAGS AND CALQTROPE 
83PE75 
South Perth 
To study the influence of buffel grass association on 
calotrope. 
The growth responses of calotrope seedlings after growing in soil for nine 
weeks in various treatments were examined. The treatments were: 
1. Calotrope seedlings growing on their own (control). 
2. Calotrope seedlings sown together with one buffel grass plant (lB/O wk). 
3. Calotrope seedlings sown together with three buffel grass plants (3B/O 
wk). 
4. Calotrope seedlings sown together with five buffel grass plants (5B/O 
wk). 
5. Calotrope seedlings sown into soil containing one well-established 
six-week-old buffel grass plant (lB/6 wk). 
6. Calotrope seedlings sown into soil containing three well-established 
six-week-old buffel grass plants (3B/6 wk). 
7. Calotrope seedlings sown into soil containing five well-established 
six-week-old buffel grass plants (5B/6 wk). 
8. Calotrope seedlings sown into soil containing one well-established 
six-week-old buffel grass plant whose aerial parts had been removed 
leaving only root plus root exudate (lB/6 wk/rt only). 
9. Calotrope seedlings sown into soil containing three well-established 
six-week-old buffel grass plants whose aerial parts had been removed 
leaving only roots plus root exudate (3B/6 wk/rt only). 
10. Calotrope seedlings sown into soil containing five well-established 
six-week-old buffel grass plants whose aerial parts had been removed 
leaving only roots plus root exudate (5B/6 wk/rt only). 
11. Calotrope seedlings sown into control soil containing surface applied 
buffel grass shoot harvested from one six-week-old buffel grass plant 
(lB/6 wk sht/soil surface). 
12. Calotrope seedlings sown into control soil containing surface applied 
buffel grass shoots harvested from three six-week-old buffel grass 
plants (3B/6 wk sht/soil surface). 
13. Calotrope seedlings sown into control soil containing surface applied 
buffel grass shoots harvested from five six-week-old buffel grass plants 
(5B/6wk sht/soil surface). 
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14. Calotrope seedlings sown into control soil containing incorporated 
buffel grass shoot harvested from one six-week-old buffel grass plant 
(lB/6 wk sht/buried). 
15. Calotrope seedlings sown into control soil containing incorporated 
buffel grass shoots harvested from three si.x-week-oldbuffel grass 
plants (3B/6 wk sht/buried). 
16. Calotrope seedlings sown into control soil containing incorporated 
buffel grass shoots harvested from five six-week-old buffel grass plants 
(5B/6 w~ sht/buried). · · 
To ensure that water and nutrients were non-limiting, all pots were adequately 
watered with demineralised water daily and all treatments received 100 ml 
complete nuttient solution weekly. 
RESULTS 
Treatment 
1. Calo trope alone (control). 
2. lB/O wk 
3. 3B/0 wk 
4. 5B/0 wk 
5. lB/6 wk 
6. 3B/6 wk 
7. 5B/6 wk 
8. lB/6 wk/rt only 
9. 3B/6 wk/rt only 
10. 5B/6 wk/rt only 
11. lB/6 wk sht/soil surface 
12. 3B/6 wk. sht/soil surface 
13. 5B/6 wk sht/soil surface 
14. lB/6 wk sht/buried 
15. 3B/6 wk sht/buried 
16. 5B/6 wk sht/buried 
Leaf area 
per plant 
(sq.cm) 
84.3 a 
70.5 ab 
58.1 b 
76.5 ab 
7.9 c 
6.5 c 
5.8 c 
14.6 c 
10.7 c 
13.2 c 
82.2 a 
71.7 ab 
72.8 ab 
75.3 ab 
59.4 b 
62.0 ab 
Dry weight per plant (mg) 
Leaf Stem Root 
226.5 a 241.5 a 261.0 a 
215.0 ab 253.4 a 230.2 ab 
163.5 b 185.3 a 179.3 b 
182.1 ab 225.3 a 225.0 ab 
20.7 c 13.8 b 29.0 c 
16.6 c 11.0 b 15.1 c 
15.1 c 11.7 b 17.7 c 
42.5 c 27.1 b 68.5 c 
35.5 c 22.8 b 63.8 c 
40.2 c 26.9 b 74.7 c 
239.7 a 247.0 a 222.8 ab 
184.5 ab 215.7 a 277.5 a 
205.9 ab 251. 2 a 293.8 a 
218.8 ab 256.5 a 253.2 a 
164.7 b 202.4 a 231.6 ab 
i84. l ab 228.7 a 241.1 ab 
Means within a colmnn followed by the same letter are not significantly 
different at the 5 per cent level according to Duncan's new multiple-range 
test •. 
COMMENTS 
Each of the growth parameters measured showed a very marked suppression of 
calotrope in the presence of well-established six-week-old intact live buffel 
grass irrespective of the·buffel grass densities. Similar suppression 
occurred in soil of six-week-old buffel grass whose top growth had been 
rem:>ved. However, there was no suppression of calotrope in control soil 
containing surface-applied or incorporated buffel grass shoots. Also, 
calotrope was not suppressed when it was germinated together with the buffel · 
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grass. The results suggest that allelop]athy is involved in the suppression 
of calotrope in a population of well-established buffel grass. The phytotoxic 
compound which acts as a "natural" herbicide against calotrope is released 
from living buffel grass roots and buffel grass residues such as shoots do not 
have any toxic effect on calotrope seedlings. 
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